Calcium antagonists block angiotensin II-mediated vasoconstriction in humans: comparison with their effect on phenylephrine-induced vasoconstriction.
Calcium antagonists are known to decrease peripheral vascular resistance in vivo in humans. The mechanism of this vascular relaxation has not been clearly elucidated. Vascular tone is maintained by several endogenous neurohumoral systems including sympathetic nervous system activity and angiotensin II. We compared and contrasted the capacity of calcium antagonist drugs to prevent angiotensin II and phenylephrine-induced alpha-1 adrenergic vasoconstriction using brachial artery infusion and measurement of forearm blood flow by strain gauge plethysmography. In a dose-dependent manner, calcium antagonists blocked angiotensin II-induced vasoconstriction. The rank order of this blockade was nifedipine greater than verapamil greater than diltiazem. Nifedipine and verapamil, but not diltiazem blocked alpha-1 adrenergic (phenylephrine-induced) vasoconstriction. At 7.64 and 19.1 micrograms/min infusion rates for nifedipine and verapamil, respectively, they abolished the angiotensin II effect; however, the phenylephrine effect was incompletely blocked. Calcium antagonist-induced vascular relaxation in vivo in humans is in part explained by their capacity to block angiotensin II-mediated vasoconstriction. In addition, two calcium antagonists (nifedipine and verapamil) may inhibit alpha-1 adrenergic vasoconstriction.